We report the measurement of spin diAusion at zero field, observed by two-dimensional deuterium magnetic resonance of a polycrystalline sample. This demonstrates for the first time an appealing feature of pulsed zero-field magnetic resonance, namely the potential for structure determination in solids without the need for single crystals or oriented samples. Fourier transformation of the resulting signal with respect to t~and t2 yields a two-dimensional exchange spectrum with cross peaks (co~eca2) indicating spin diA'usion between the corresponding transitions co, and cub (see Fig. 1 ).
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As a specific example consider diethylterephthalated4. The numerical parameters for this system, as extracted from the zero-field spectrum, shown in Fig. 2 (1) and (2), on the distance between the nuclei as well as on the orientation of the internuclear vector ri2 with respect to the principal-axis systems of the two quadrupole tensors. The dynamics of the spin-diffusion process in zero field is expected to be different from that at high field, mainly because the secular part of the dipole-dipole interaction vanishes for spins 1 with asymmetric quadrupole interaction.
Experimental results for diethylterephthalate-d4 are presented in Fig. 4 
